1. Introduction. Let F be a free group, £ a normal subgroup of £ and 5 a fully invariant subgroup of £. A question which has attracted some attention recently asks what is the structure of F/S (see for example [l] , [2] , [3] ). In this paper we shall be concerned with the Frattini subgroup of F/S. Recall that the Frattini subgroup $(G) of a group G is the intersection of all the maximal subgroups of G; following Gaschutz [5] , G will be called $-free if <£(G) = 1. Our main result will be Theorem 1.1.1/ £/£ is residually finite2 then £/£' is $-free.
If G/N is $>-free then <£(G) iSTV [5] , hence the following corollary is an immediate consequence of Theorem 1.
Corollary

If F/R is residually finite and S is a fully invariant
subgroup of R such that S^R' then 3>(F/S)^R'/S.
In order to obtain more precise information we must make some assumptions on S. This is done most conveniently in the language of varieties of groups. A variety is a class of groups closed under the operations of taking cartesian products, subgroups and homomorphic images. For a variety 55 and an arbitrary group G we obtain a fully invariant subgroup V(G) of G, namely the intersection of all normal subgroups N oí G such that G/7VG55; it is easily seen that if U and There are many other varieties 33 for which we can determine the Frattini subgroup of F/V(R), using the techniques employed in the proofs of the previous theorems.
As a sample and a contrast to Theorem 1.3 we prove Theorem 1.6. Let F/R be residually finite and let U be the variety of all center extended by metabelian groups.i Then <p(F/ U(R)) =R"/U(R). The Fitting subgroup F(G) of a finite group G is the maximal normal nilpotent subgroup of G. Since the Frattini subgroup of a finite group is nilpotent, we have €>(G) g F(G).
We say that 77 is a Hall subgroup of a finite group G if its order and index are coprime. We shall assume familiarity with the paper of Gilbert Baumslag [2] . For convenience we restate Theorem 1.1: If F is a free group, R a normal subgroup of F with F/R residually finite, then £>(£/£') = 1.
Let 6 be the set of finite homomorphic images of F/R and put £>= {Zv wr G; GEQ, P a prime and p\\G\ }. Then (F/N(R)) (3.1).
Proof of Theorem 1.6. Since F/R is residually finite we have F/R' residually finite by [2, Theorem 2] , and so by Theorem 1.1 F/R" is $-free, that is $(F/U(R))^R"/U(R).
On the other hand, R'/U(R) is nilpotent and as in the proof of Theorem 1.3, R"/U(R) è$(F/U(R)).
